response of the electromechanical system controller, and the inability to rapidly determine the system state and to compute appropriate control response [2] .
Conventional reactive power control can be used to provide steady state voltage control as well as to minimize transmission losses and enhance power system stability. These devices, however, are based on electro-mechanical mechanisms, thus preventing high speed control. As a consequence of this lack of fast and reliable control, they do not satisfy the operational flexibility and adaptability requirements to meet the changing needs to modern power systems. Moreover, extensive use of these devices may cause some of the voltage control problems found today as pointed out by several investigators [3] .The recently developed FACTS technology provides a way to relieve the stability problem imposed by increasing load demand. FACTS controllers provide fast and reliable control over the three main transmission parameters: voltage magnitude, phase angle and line impedance. For this reason, control of FACTS devices has received a lot of attention in power system stability enhancement [4] .
In this paper we introduced the Static Synchronous Compensator (STATCOM), a shunt connected Flexible AC Transmission System (FACTS) device which is capable to regulate the voltage profile by generating or observing the reactive power. Our objective has been tested with different size and different location of STATCOM on IEEE-4 Bus System and IEEE-9 Bus System by using the Newton-Raphson load flow method in MATLAB environment. In this work, firstly we have analysed IEEE-4 bus system and IEEE-9 bus system under the standard test data and after that analysed IEEE-4 bus system and IEEE-9 bus system with STATCOM under the standard test data. After that, we have compared all the load flow results and observed the effect of STATCOM on voltage profile The different sizes of STATCOM used in the test systems are 20,40,60,80and 100MVAr.
Principal Causes Of Voltage Stability Problems
Some of the causes for occurrence of voltage instability are
 Different in Transmission of Reactive Power
Under Heavy Loads.
 High Reactive Power Consumption at Heavy Loads.
 Occurrence of Contingencies.
 Voltage sources are too far from load centers.
 Due to unsuitable locations of FACTS controllers.
 Poor coordination between multiple FACTS controllers.
 Presence of Constant Power Loads.
 Reverse Operation of ON Load Tap-Changer (OLTC).
Prevention of Voltage Instability
Some of the prevention of voltage instability by following: 
FLEXIBLE AC TRANSMISSION SYSTEM (FACTS) CONTROLLERS
The FACTS devices represent a relatively new technology for power transmission systems. They provide the same benefits as conventional compensators with mechanical switches (circuit breaker) in steady state power system operation; in addition, they improve the dynamic and transient performance of the power system. This is achieved by fast switching time and repeatable operation of solid state switches as compared to mechanical switches. The switching time of solid state switch is a portion of a periodic cycle; and this is much faster than that of a circuit breaker with a switching time of a number of cycles. Generally, the main objectives of FACTS are to increase the useable transmission capacity of lines and control power flow over designated transmission routes.
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The power flow over a transmission line depends mainly on three important parameters, namely voltage magnitude of the buses (V), impedance of the transmission line (Z) and phase angle between buses (). The FACTS devices control one or more of the parameters to improve system performance by using placement and coordination of multiple FACTS controllers in large-scale emerging power system networks to also show that the achieve significant improvements in operating parameters of the power systems such as, small signal stability, transient stability, damping of power system oscillations, security of the power system, less active power loss, voltage profile, congestion management, quality of the power system, efficiency of power system operations, power transfer capability through the lines, dynamic performances of power systems, and the loadability of the power system network also increased. As FACTS devices are fabricated using solid state controllers, their response is fast and accurate. Thus these devices can be utilized to improve the voltage profile of the system by using coordinated control of FACTS controllers in multi machine power systems.
The following definition for FACTS and FACTS Controllers is defined by IEEE:
Alternating current transmission system incorporating power electronic based and other static controller to enhance controllability and increase power transfer capability."
 "FACTS Controller: A power electronic based system and other static equipment that provide control of one or more AC transmission system parameters. 
2.1Classification of FACTS Controller

Static Synchronous Compensator (Statcom)
STATCOM is a shunt device of the FACTS family using power electronics to control power flow and improve transient stability on power grids. The STATCOM regulates voltage at its terminal by controlling the amount of reactive power injected into or absorbed from the power system. When system voltage is low, t he STATCOM generates reactive power (STATCOM capacitive). When system voltage is high, it absorbs reactive power (STATCOM inductive). The variation of reactive power is performed by means of a VSC connected on the secondary side of a coupling transformer. The VSC uses forcedcommutated power electronic devices (GTOs, IGBTs or IGCTs) to synthesize a voltage V 2 from a DC voltage source.
Fig.2.1: Basic Structure of STATCOM
Enhancement of Voltage Profile By Using Static Synchronous Compensator (Statcom) in Power System
Where: V 1 = System voltage to be controlled The principle of operation of the STATCOM is explained in the Fig.2.1 showing the active and reactive power transfer between a source V 1 and a source V 2 . In this figure, V 1 represents the system voltage to be controlled and V 2 is the voltage generated by the VSC. In steady state operation, the voltage V 2 generated by the VSC is in phase with V 1 (=0), so that only reactive power is flowing (P=0). If V 2 is lower than V 1 , Q is flowing from V 1 to V 2 (STATCOM is absorbing reactive power). On the reverse, if V 2 is higher than V 1 , Q is flowing from V 2 to V 1 (STATCOM is generating reactive power). The amount of reactive power is given by,
Operating modes of STATCOM are:
Over Excited Mode of Operation (V 1 <V 2 ):
That is, if the amplitude of the output voltage is increased above that of the ac system voltage, then the current flows through the reactance from the STATCOM to the ac syst em and t he STATCOM generates reactive (capacitive) power for the ac system.
Under Excited Mode of Operation (V 2 <V 2 ):
On the other hand, if the amplitude of the output voltage is decreased below that of the ac system, then the reactive current flows from the ac system to STATCOM, and the STATCOM absorbs the reactive (inductive) power.
Normal (Floating) Excited Mode of Operation (V 1 = V 2 ):
If the output voltage is equal to the ac system voltage, the reactive power exchange is zero. The losses in the STATCOM are neglected and STATCOM is assumed to be purely reactive. As in the case of a SVC, the negative current indicates capacitive operation while positive current indicates inductive operation. The limits on the capacitive and inductive currents are symmetric (+Imax and -Imax). The positive slope BC is provided for the V-I characteristic to (i) prevent the STATCOM hitting the limits often and (ii) to allow parallel operation of two or more units. The reference voltage (Vref) corresponds to zero current output and generally, the STATCOM is operated close to zero output during normal operating conditions, such that full dynamic range is available during contingencies. This is arranged by controlling the mechanically switched capacitors/reactors connected in parallel with a STATCOM.
NEWTON-RAPHSON METHOD
Newton-Raphson method is an iterative method which approximates the set of non linear simultaneous equations to a set of linear simultaneous equations using Taylor's series expansion and the terms are limited to first approximation. Let the unknown variables be (x1, x2…xn) and the specified quantities are y1, y2...yn.
These are related by set of non linear equations:
To solve these equations, we start with an approximate solution ) ....... , ( It is to be noted that the initial solution for the equations should not be very far from the actual solution. Otherwise, there are chances of the solution diverging rather thwn converging and it may not be possible to achieve a solution whatever be the computer time utilized. The equations are linearized about the initial guess. 
Where   is function of higher order of x s and higher derivatives which are neglected according to Newton-Raphson method. If all the equations are linearized and arranged in a matrix form as given below: B is difference of the specified quantities and calculated quantities.
C is increment matrix
When referred to power system problem, considering first bus as a slack bus, the above set of linearised equation (3.3) becomes:
In short form it can be written as Where J 1 , J 2 , J 3 and J 4 are Jacobian elements.
RESULTS
For our proposed thesis work we have taken two Test system namely-IEEE-4 bus system and IEEE-9 bus system for voltage Profile analysis. 
Case Study 1: IEEE-4 bus system with 20
MVAr STATCOM 
From the above graphical comparisons it is observed that the voltage Profile has been improved
Case study 2:IEEE-4 bus system with 40 MVAr STATCOM
From the above graphical comparisons it is observed that the voltage Profile has been improved after the placement of STATCOM. The overall Voltage Profile of the system has been improved when the STATCOM placed at bus no. 2 and 3 but the improvement in voltage Profile with minimum deviation is observed only at bus no.3. Therefore the optimal location of 40 MVAr STATCOM is at bus no 3. 
Case Study 3:IEEE-4 bus system with 60 MVAr STATCOM
From the above graphical comparisons it is observed that the voltage Profile has been improved after the placement of STATCOM. The overall Voltage Profile of the system has been improved when the STATCOM placed at bus no. 2 and 3 but the improvement in voltage Profile with minimum deviation is observed only at bus no.3. Therefore the optimal location of 60 MVAr STATCOM is at bus no 3.
Case study 4: IEEE-4 bus system with 80
MVAr STATCOM From the above graphical comparisons it is observed that the voltage Profile has been improved after the placement of STATCOM. The overall Voltage Profile of the system has been improved when the STATCOM placed at bus no. 2 and 3 but the improvement in voltage Profile with minimum deviation is observed only at bus no.3. Therefore the optimal location of 100 MVAr STATCOM is at bus no. 
Case Study 4:IEEE-4 bus system with 100
FUTURE SCOPE
The future scope of this thesis work is as follows:
 Two or more than two Facts controller can be used in coordinated manner to enhance the voltage profile.
 Other member of FACTS controller such as UPFC, HPFC is also used for shunt compensation to improving t he voltage profile and minimizing the real and reactive power losses. In IEEE-9 Bus System the maximum improvement of Voltage Profile with minimum voltage deviation is obtained at bus no. 9 for 20, 40 and 60 MVAr size of STATCOM and at bus no.4 for 80 and 100 MVAR size of STATCOM. The optimal location of STATCOM is at bus no 9 for sizes 20, 40 and 60 MVAr and at bus no. 4 for size 80and 100 MVAr.
